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Abstract. In this paper, the oscillation amplitude is determined by the influence of vibration of conical 
sieve with experimental measurements for both experimental stand. 
Experimental investigations have been conducted so that phenomena captured oscillating movement 
(vibration) of the conical sieve as equipment for processing agricultural products bound for the 
separation of impurities from mixtures of seeds, and sorting (sizing) to obtain seeds sown material 
with uniform characteristics and seed growing, as a first line of research. Followed the experimental 
determination of vibration parameters conical sieve suspended in different working conditions, and 
different amplitudes of oscillation sieve. 
Another objective was to analyze the experimental measurements of vibration spectra for imposed 
working conditions and their interpretation in correlation with results of previous theoretical study.  
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INTRODUCTION 
 
In the present paper is aimed at identifying an optimal amplitudes lead to a relatively 
uniform mesh movement imposed by the separation of the material on the surface of the filter 
with oscillating motion, (Voicu Gh., Stoica D., Ungureanu N , 2004)  
Vibratory motion is used in practice in many industries, both for transport of granular 
and powdery products or in the piece, and to complete the separation process. (Voicu Gh., 
Stoica D., Ungureanu N., Plosceanu B., 2011). Vibratory motion is used to supply uniform 
material or separation of various processing equipment as appropriate for equipment in the 
harvesting and processing agricultural products.  
 
MATERIALS AND METHODS    
 
For the study of vibration in machines in the processing of agricultural products was 
considered the conception, design and implementation of experimental stand composition 
having a tapered outer surface separation vertical shaft suspended at three points equidistant 
from a distance equal to the vertical axis of the cone, with three metal cables, both the top and 
the bottom. 
Scheme of experimental installation is shown in Figure 1. 
Designed and built experimental equipment was used in the determinations of the 
vibrational motion of surface separation (as an organ of processing agricultural products), but 
also to estimate the movement of material on the sieve, and the efficiency of separation and 
sorting of seeds of crops. 
Conical surface separation is made of perforated plate with circular holes of diameter 
4.2 mm  and  cone diameter at the base of 430 mm. 
Cone generatrix inclination to the horizontal surface is about 8
o
. Steel Wire is 1.5 
mm. The drive of the site was designed primarily to provide an alternative circular motion 
with a certain amplitude, measured at the rim of the filter cone, on both sides of the oscillation 
in the neutral position is fixed connecting arm length d, drive mechanism. 
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Fig.1. Experimental stand with conical sieve scheme suspended, (Stoica D, 2011) 
1 - sieve with circular holes; 2 - feed hopper; 3 - wheel gear drive mechanism and swing 
flies; 4 - separate semen collection box; 5 - metal cables suspended; 6 - Radial arm drive mechanism 
connecting sieve 
 
Race ram oscillating drive system is 16 mm, ram arm is articulated by a ball joint on 
the arm reinforced with mesh arranged in radial direction the base circle of the cone  
Experimental stand is provided with the ability to set parameters, namely the 
oscillating movement of the oscillation frequency, oscillation amplitude F and Ai. Oscillation 
frequency can be changed from the electric motor by varying the electric current parameters 
and the oscillation amplitude can be changed by changing the position of arrangement of the 
drive mechanism in relation to the radial arm of the sieve.  
For experimental determinations was used as a chain composed of the following 
devices: card National Instruments data acquisition, four 4508B Brüel & Kjær accelerometers 
with magnetic fastening and metal clip, computer software Labview data acquisition and 
processing; radial arm jointly sieve about the possibility of four-point swing arm ram to 
obtain four different values of oscillation amplitude, single-phase electric motor speed control 
can offset and worm gear drive system with swing and slide, (Voinea R., Voiculescu D, 1979). 
To achieve the four measurements used accelerometers were placed two by two 
diametrically opposed to the center of the filter being able to determine both the direction 
tangential vibration and the radial direction. (Magheţi I., Voiculescu L. 2000). 
Measurements were made both idle and full load for the two directions, both radially 
(accelerometers 4 and 2), as well as the tangential direction (accelerometers 1 and 3) as shown 
in the way of settlement accelerometers shown in Figure 2. 
Four accelerometers were connected to data acquisition card through a computer set 
with printer for plotting graphs acquired signals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2. Positioning accelerometers, (Stoica D, 2011) 
 
φ 
d3 = 420 mm 
d2 = 460 mm 
d1 = 480 mm 
Accelerometrul 2 
Accelerometrul 1 
Accelerometrul 4 
Accelerometrul 3 
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 Before each sample were appropriately modified kinematic parameters of the 
oscillating sieve namely that the oscillation frequency of the oscillation amplitude. 
Signal acquisition was done through LabVIEW, (Dumitrache I., Dumitriu S. 1993), data 
acquisition was performed before the program structure by which the purchase was made and 
signal processing. 
 
RESULTS AND DISCUSSIONS  
    
Oscillation amplitude was modified by altering the length of the arm reinforced with 
mesh and proper positioning of the main drive mechanism, so that oscillations are driven in a 
direction tangential to the screen at a distance d (radius of the actuator arm radial direction 
with the circle base of the cone filter). 
With the acquisition system developed and the program developed in Labview, 
vibration signals were acquired at four accelerometers positioned on the dividing surface of 
the screen. Two accelerometers buy signal on the arm, the other two, in a direction 
perpendicular to the arm about the drive shaft. 
Measurements at idle were performed only for the oscillation frequency f2 = 8.6 Hz, 
three arm lengths of the filter, while the full load measurements were performed with 
rapeseed three oscillation frequencies (f1 = 4.1 Hz, f2 = 8.6 Hz, f3 = 13.1 Hz) and three 
different lengths of arm filter (d1 = 480 mm, d2 = 460 mm, d3 = 420 mm). 
Tab. 1  
Analysis of acceleration signals 
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Based on the analysis of acceleration signals acquired and presented table 1 sinusoidal 
oscillations variation is found for the four accelerometers. 
This is profoundly visible accelerometer mounted near a site that acquires signal arm 
tangential direction (perpendicular to the mean position of oscillation of the arm mesh). For 
idling, amplitude purchased the oscillation frequency f2 = 8.6 Hz, is inversely proportional 
value with mesh arm length d Thus the accelerometer 1, the amplitude of oscillation reaches 
maximum acceleration, order of 100 m/s2, the overall oscillation type sinusoidal with minor 
disturbances related to elastic suspension system and own vibration sieve. 
The arm length increases, the acceleration amplitude of the filter decreases to below 
50 m/s2 at an arm length of 480 mm with deeper overall vibration disturbance superimposed 
oscillation.  
 
Tab. 2.  
Load variation acceleration filter F2 = 8.6 Hz frequency 
for three different lengths of arm drive 
 
f= 8.6 Hz and arm 
d1= 480 mm 
 f2 = 8.6 Hz and arm 
 d2= 460 mm 
f= 8.6 Hz and 
d3= 420 mm 
   
   
 
At the accelerometer 3 signal acquiring all three of the tangential direction 
(perpendicular to the arm mesh) but found a greater distance from the point of operation, 
general oscillation, although it is obvious sinusoidal type, is not as pronounced as the 
accelerometer 1, being more flattened, but in this case, acceleration amplitude of oscillation, 
decreases with increasing arm length filter, the average value of about 100 to below 50 m/s2 
m/s2 for arm length of 420 mm. 
It also notes the existence of interference oscillations caused by factors other than 
printed oscillation mechanism. 
At 2 and 4 accelerometers that acquires signal radial direction (ie parallel to the arm 
mesh) located at about the same distance from the point of operation, sinusoidal oscillations 
general are not as visible as the 1 and 3 accelerometers and vibration disturbance are more 
pronounced. 
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CONCLUSION    
 
 Printing a state of sifting the material on the site cleaning and sorting equipment can 
not be achieved only by printing an oscillating movement (vibration) blocks the site. 
 Vibration signals varies greatly disturbing type of sieve oscillation, superimposed on 
general harmonic oscillations of the drive printed is limitless oscillating type. 
 It was also found that acceleration amplitude is recorded upward trend with 
increasing frequency of oscillation, quite normal, in fact, given the relationship to calculate 
the acceleration is proportional to the square of angular velocity. 
 It is necessary to review and improvements to the drive and the suspension to limit 
motion of the center mesh horizontally and reduce its number of degrees of freedom to obtain 
a more obvious harmonic oscillations motion filter, regardless of kinematic parameters 
adopted. 
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